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Background: With the spread of COVID-19 around the world, herd immunity through vaccination became a key measure to control the pandemic, but high uptake of vaccine is not guaranteed. Moreover, the actual acceptance of COVID-19 vaccination and associated factors remain uncertain among health care students in Northwest China.

Methods: A cross-sectional survey of a sample of 631 health care students was performed using a questionnaire developed through Wen Juan Xing survey platform to collect information regarding their attitudes, beliefs, and acceptance of COVID-19 vaccination. Binary logistic regression analyses were performed to identify the association between vaccination willingness and demographics, attitudes, and beliefs to determine the factors that actually effect acceptance and hesitancy of COVID-19 vaccine among health care students.

Results: Overall, 491 (77.81%) students actually received the COVID-19 vaccine, and of the 140 unvaccinated, 69 were hesitant and 71 rejected. Binary logistic regression analysis showed that the actually vaccinated individuals were those who mostly believed in the effectiveness of the COVID-19 vaccine (OR = 2.94, 95%CI: 1.37, 6.29), those who mostly felt it is their responsibility to receive the vaccine to protect others from infection (OR = 2.75, 95%CI: 1.45, 5.23), with less previous experience about other vaccines (OR = 1.70, 95%CI: 1.06, 2.72), students who mostly thought COVID-19 to be very severe (OR = 1.77, 95%CI: 1.07, 2.93), and students who mostly thought the COVID-19 vaccine was one of the best protection measures (OR = 1.68, 95%CI: 1.03, 2.76). Concerns about side effects of vaccines (OR = 0.30, 95%CI: 0.18, 0.51) and the use of personal protective behavior as an alternative to the COVID-19 vaccination (OR = 0.16, 95%CI: 0.06, 0.39) hindered the vaccine acceptance.

Conclusions: Our study showed higher COVID-19 vaccine acceptance among healthcare students. However, the individuals with vaccine hesitancy and rejection were still worrying. Vaccine safety and effectiveness issues continue to be a major factor affecting students' acceptance. To expand vaccine coverage in response to the COVID-19 pandemic, appropriate vaccination strategies and immunization programs are essential, especially for those with negative attitudes and beliefs.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is still spreading around the world. Up to August 2021, a total of 216.30 million COVID-19 patients were confirmed worldwide with 4.49 million deaths (1). To mitigate the spread of COVID-19 and its impact, tireless measures have been taken. Of them, universal vaccination against COVID-19 is expected to be the most efficient preventive measure for limiting the pandemic (2). At the end of 2020, COVID-19 vaccines were approved for use. It has been reported that there have been more than 160 candidate vaccines to date, with around 20 candidates in clinical evaluation (3). With the availability of effective COVID-19 vaccines, one critical step is to achieve herd immunity through mass use of the vaccines in the general population (3). Health care workers (HCWs) including health care students are at much greater risk of developing COVID-19 with a 11-fold increased positive rates as compared to the general community (4). They also played an important role in transmission of nosocomial infections to people through the hands, equipment, and enclosing surfaces in the clinical settings (5). Therefore, HCWs including health care students were targeted in the first phase for vaccination across different countries (6, 7).

Vaccine hesitancy is defined by the World Health Organization (WHO) Strategic Advisory Group of Experts on Immunization (SAGE) as a “delay in acceptance or refusal of vaccination despite the availability of vaccination services” (8) which is recognized as a serious public health threat (9). The public would assume that given the nature of the profession, HCWs should not have hesitancy to accept the COVID-19 vaccine (10). However, evidence shows that HCWs can themselves be vaccine hesitant, which may further impact hesitancy and aversion to receiving the vaccine among the public (11, 12). During the COVID-19 pandemic, students in health care professions helped serve on the front line, worked as volunteers with vaccination campaigns, and took on roles where there could be greater exposure to COVID-19 infection (13). Additionally, health care students are prone to an increased risk of contracting infectious diseases as part of their clinical training requirement (13). Therefore, they are obliged to receive certain vaccines especially in the clinical years of their undergraduate courses. Different studies have been produced to fully understand the drivers of vaccine hesitancy and its prevalence among medical students. However, a global assessment including students/trainees of health care professions from 39 countries, conducted between April 2020 and April 2021, indicated that the overall rate of COVID-19 vaccination hesitancy was 18.9% (10). In a study conducted in the United States in February 2021, only 45% of nursing students intended to be vaccinated (14). In an Egyptian study conducted in January 2021, only 35% of the medical students accepted the vaccination (6). This issue poses a significant problem for ongoing efforts to control the current COVID-19 pandemic.

Since March 2020, China has reached a well-contained phase with work, study, and life of the general population returned to relatively normality (15). In addition, as the leading country in the development of COVID-19 vaccines, the China Health Authority approved its first COVID-19 inactivated vaccine on December 31, 2020, and the vaccines were firstly scheduled to use in groups with higher risk of infection aged 18–59 (e.g., workers in the cold-chain logistics sector, customs inspectors, health professionals, community workers) (16). A study conducted in May 2020 showed the COVID-19 vaccine hesitancy in Chinese general community was 20% (17), and meanwhile, HCWs showed more willingness to be vaccinated with 6.1% of hesitancy (18). In July 2021, the steady situation in China was dramatically overturned since the importation of the mutant delta viral strain from overseas. Due to management issues in Nanjing International Airport, workers within the airport were infected by the delta strain. Consequently, the imported delta strain has been transmitted rapidly to 27 provinces in China. Facing the possibility of outbreak resurgence, public enlightenment was of notable importance. For the global vaccination campaign to be effective, any reasons for hesitation about vaccination must be addressed. However, at present, few studies have investigated the prevalence of COVID-19 vaccine acceptance and hesitancy among health care students in Northwest China, which was less hit during the first COVID-19 wave compared to other Chinese regions; moreover, factors associated with vaccination motivation and hesitation are also unclear. Having this information could help educators identify students with hesitation and develop effective interventions to promote adherence to vaccination. In light of these gaps, our aim was to identify factors associated with the COVID-19 vaccine acceptance among health care students.



METHODS


Ethics Statement

This study was approved by the Medical Ethics Committee at Gansu Provincial Hospital, Lanzhou, China. Respondents were informed that their participation was voluntary, and consent was implied on the completion of the questionnaire.



Sample Size

According to a previous study, currently the average proportion of people who are vaccinated is 54.6% in China (17). Assume a proportion of vaccination acceptance of p = 50% and a precision level of 4% (50 ± 4%). The sample size was calculated as follows (19):
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where confidence level Z (α/2) = 1.96, and δ is the allowable error (0.04). The resulting sample size of 600 was increased of 10–12% to account for questionnaires discard due to lack of information and filling errors.



Survey Design and Participants

We conducted a cross-sectional, web-based survey using an online questionnaire. The survey was administered from August 16–20, 2021, through the biggest online survey platform in China-Wen Juan Xing. Potential participants for the study were conveniently drawn from eight medical universities in Gansu, China, which were located in Northwest China, with total confirmed COVID-19 cases of 169. The eligible students were students enrolled, at any year level, in an undergraduate health care profession program majoring in a specialty area (nursing, clinical medicine, clinical laboratory, radiology, midwifery, traditional Chinese medicine, rehabilitation medicine, psychology, pharmaceutics). The director of students management of each included university was asked to randomly select 80 students. WeChat (the most popular social media platform in China) was used to distribute the survey link to the selected students via WeChat contact lists. The students were also asked to share the survey link with other health care students who were eligible and willing to take part in the study. Finally, the survey link was reached by 673 students from 13 schools or universities with all of them finishing the survey.



Instruments

In the first part of the survey page, we described the nature of the study and set informed consent that the respondents can choose to agree or disagree to continue or stop response to the questionnaire. Basically, the questionnaire was designed based on previous studies to evaluate the vaccine acceptance among students (6, 14). A preliminary pilot experiment was conducted on 30 health care students who interned in Gansu Provincial Hospital with Cronbach's alpha coefficients of the questionnaire internal consistency reliability as 0.86, which means that the questionnaire can accurately measure the degree of vaccination behavior among health care students. The final questionnaire included the following information: (1) Demographics and health status: age, gender, education level, attending volunteer activity, history of COVID-19 training, previous history of other vaccines, the way of acquiring knowledge about vaccine (Television or journals, internet, advice from others), health status. (2) Attitudes and beliefs of COVID-19 vaccination: Awareness of the severity of COVID-19, thinking COVID-19 vaccine is one of the best protection measures, having a responsibility to be vaccinated to protect others, expectation to return to normal outdoor travel and activities, trust in the effectiveness of COVID-19 vaccine, thinking vaccination is a way to ensure one's safety, complying with health ministry recommendations, concerns about side effects of vaccines, concern about the ineffectiveness of vaccines, considering the personal protection behaviors as a substitute of vaccination in the prevention of COVID-19, absence of confirmed cases locally, presence of contraindications for COVID-19 vaccination. Each subject answered all the questions. (3) Acceptance of COVID-19 vaccine: measured using a one-item question (Currently vaccine against COVID-19 is available without payment, have you taken it?) on a four-point scale (“definitely no” to “definitely yes”) which stands for the actual accept group (definitely yes), hesitancy group (“probably yes” or “probably no”), and refusal group (definitely no). In the analysis, “definitely no,” “probably yes,” and “probably no” were all referred to as unvaccinated.



Statistical Analysis

Statistical analysis was performed using SPSS 21.0, frequencies and proportions were used to describe the demographic characteristics, attitudes, beliefs, and behavior of COVID-19 vaccination. Chi-square test and Fisher's exact test were performed to preliminarily analyse various independent variables (i.e., demographics, vaccine history, vaccine knowledge, sources of information, attitudes and beliefs) related to each of the main outcomes (actual vaccination acceptance yes/no). The actual accept group and the non-vaccinated group including students who hesitated and refused were compared. Next, binary logistic analysis with the forward variable selection method was used to examine the independent factors related to COVID-19 vaccination behavior. The dependent variable was the vaccination acceptance (non-vaccinated = 0, actual vaccination = 1), with the significant factors in univariate analyses included as independent variables. In order to prevent over fitting of logistic regression model, we used Chi-square test and calculating the Phi correlation coefficient for each pair-wise correlation. Then we discarded from logistic regression model estimation those variables that have a correlation coefficient phi higher than 0.8. Significantly statistical difference was set at 0.05 (two-tailed). The odds ratio (OR), standard error (SE), 95% confidence interval (CI), and p-values were reported. As the students from each school out of the previously selected eight were <10, we did not further analyze the differences of geographic location of 13 medical schools with respect to the burden of COVID-19 experienced.




RESULTS


Students' Characteristics

After sorting out the 673 collected questionnaires, we excluded 42 invalid questionnaires (lack of information, filling errors) and finally 631 valid questionnaires were included with a rate of 93.76%. Among 631 respondents, 79.71% were female, the mean age was 20.08 ± 1.7 years with 61.17% aged below 22, and 91.13% were students from universities in Gansu Province. More than half of the students (56.89%) have attended clinical practice, 34.55% were students majoring in nursing, and the majority (75.12%) of the students have received training on COVID-19. In total, 61.33% of students had no prior experience with other vaccines, and 1.43% thought they had presence of any disease that might affect vaccination, including epilepsy, history of severe anaphylactic shock, and congenital heart disease (Table 1).


Table 1. Demographic characteristics of health care students.

[image: Table 1]



Attitudes and Beliefs of COVID-19 Vaccination

Of the 631 students included, most (75.91%) thought that COVID-19 was very serious, and 58.64% believed that vaccine was one of the best protection measures against COVID-19. In total, 88.36% of them thought they had responsibility to receive the vaccine to protect others, 96.67% wanted to resume normal outdoor travel and activities, and most (90.17%) believed the effectiveness of the COVID-19 vaccine. In addition, 59.11% wanted to comply with health ministry recommendations, while 58.64% of students were concerned about the side effects of vaccines, and 10.78% considered personal protective behavior as an alternative to vaccination against COVID-19 (Table 2).


Table 2. Participants' attitudes and beliefs toward COVID-19 vaccine.
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Factors Associated With COVID-19 Vaccination Behavior

Overall, 491 (77.81%) students actually received the COVID-19 vaccine, and of the 140 unvaccinated, 69 were hesitant and 71 rejected (Figure 1).


[image: Figure 1]
FIGURE 1. Willingness to receive the COVID-19 vaccine.


In order to eliminate the influence of confounding factors on motivations of COVID-19 vaccination, 14 statistically significant factors from the univariate analysis in Tables 1, 2 were entered into a binary regression model. Multivariate analysis results in Table 3 showed that the greatest factor affecting vaccine acceptance was trust in the effectiveness of COVID-19 vaccine (OR = 2.94, 95%CI: 1.37, 6.29) and feeling the COVID-19 vaccine as a responsibility to protect others (OR = 2.75, 95% CI: 1.45, 5.23). The actually vaccinated individuals were also more likely to be students who had not received other vaccines (OR = 1.70, 95%CI: 1.06, 2.72), students who thought COVID-19 to be very severe (OR = 1.77, 95%CI: 1.07, 2.93), students who thought COVID-19 vaccine was one of the best protection measures (OR = 1.68, 95%CI: 1.03, 2.76), and students who felt it was their responsibility to receive the vaccine to protect others from infection (OR = 2.75, 95%CI: 1.45, 5.23).


Table 3. Factors associated with acceptance of COVID-19 vaccine.
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Concerns about side effects of vaccines (OR = 0.30, 95%CI: 0.18, 0.51) and the use of personal protective behavior as an alternative to COVID-19 vaccination (OR = 0.16, 95%CI: 0.06, 0.39) hindered the vaccine acceptance.




DISCUSSION

In this study, we surveyed the acceptance of COVID-19 vaccine and related factors among health care students. Previous surveys among students majoring in nursing, dental, and medical showed the vaccine willingness rates varying from 56 to 91.9% in different countries or regions (6, 10, 13, 20–23). In the present study, the number of students willing to be vaccinated reached 88.75% with 77.81% of them actually vaccinated. Similar results were also found in Chinese nursing students (84.4%) during February–April 2021 (24), as well as Chinese HCWs with 86.2% acceptance during January 2021 (18). These high acceptance rates of COVID-19 vaccination may be associated with higher literacy on health-related issues, as well as the Chinese government's policy to complete the COVID-19 vaccination in all HCWs (25).

Importantly, multivariable analysis found that the factor that explained the greatest proportion of the variance in vaccination acceptance was trust in the effectiveness of the COVID-19 vaccine, and feeling the COVID-19 vaccine as a responsibility to protect others, similar results were also found in medical students (26, 27) and the general population (28). In our study, the majority of students (90.17%) believed the efficacy of vaccines, yet a few students were skeptical. Previous studies found that health care workers who believe in vaccines were more likely to recommend vaccines to friends, families, and their patients (18, 29). This suggested that people's general positive sense is driving vaccination intention at this point, and interventions targeted at modifying such health beliefs about COVID-19 may lead to improved vaccination rates. Thus, it is necessary for school and hospital leaders to promote widespread trust in vaccines among students through active role models and the mobilization of influencers within institutions. Students who felt they had a responsibility to get vaccinated to protect others from infection were more likely to get vaccinated. The more people have doubts about COVID-19 vaccination, the more courage and responsibility should be taken to break the doubts in society (18). Health care students were actively taking the lead in vaccination and making contributions to the country's fight against the epidemic, which reflected not only support for the epidemic prevention and value for the achievements of the fight against the epidemic but also a high level of personal ethics and trust in the health system (17, 25). The COVID-19 pandemic and its associated social isolation have worsened the mental state of people (26), and positive social outcomes such as an end to social isolation or attending in-person classes may be an important driver for increased uptake of vaccine in this population (30). Therefore, schools should actively carry out educational lectures to establish students' good sense of responsibility so that more health care students can take the initiative to shoulder the responsibility, play the vanguard role of youth, and take the lead in voluntary vaccination.

We also found that students who think COVID-19 is very serious and those think COVID-19 vaccine is one of the best protection measures were more likely to get vaccinated, which was similar to other studies (12, 18). Most of the health care students had high perceptions of the severity of COVID-19 and perceived benefits in obtaining the vaccine. However, zero confirmed delta strain cases reported in Gansu during the study period lead to insufficient awareness and risk of COVID-19 among some health care students. There is also evidence that as the number of confirmed cases continues to increase, people may be more aware of the severity of COVID-19, which further increase COVID-19 vaccine acceptance (31). Bai et al.'s research showed that students who attend health-related courses have a higher awareness of the risk of COVID-19 and thus higher vaccination rates (32). Our study did not find a significant effect of this factor on vaccination behavior, but it is worth noting that a quarter of the students in our study had still not been trained on COVID-19, which also reflects the importance that the government and schools attached to the prevention and controlling of COVID-19. Wong et al.'s study found that dissemination of knowledge about the severity of COVID-19 is needed as it has been found to be useful in influencing vaccine-related behavior (33).

In our sample there were 22% of hesitant students or students who rejected the COVID-19 vaccination. Similar results were found in India (13) and Poland (27). Even higher vaccine hesitancy was reported by medical students in Uganda (62.7%) (20), USA (44.5%) (22), and Egypt (19.4%) (6). The occurrence of COVID-19 vaccination hesitancy and refusal in students of health care professions is concerning. Without COVID-19 vaccination, health care students themselves can pose a risk of infection in high burden situations. Given that individuals are more likely to accept COVID-19 vaccination with the health care providers' recommendation, if acceptance of COVID-19 vaccines remains lower in health care professionals, how will they be able to make recommendations to others (10)?

Our results found that the most reported barrier for the vaccination among unvaccinated individuals was fear of adverse effects. Lack of vaccine confidence, in particular mistrust in the safety of a COVID-19 vaccine, represents a significant barrier to vaccine acceptance not only in our study but also indicated in dental students (34), medical students (6), as well as among HCWs (35, 36) and community population (26), which could significantly reduce an individual's confidence in the vaccine or select to delay vaccination (37–43). Thus, more information about vaccine safety, efficacy, and side effects should be addressed in a transparent way by health education campaigns. In particular, health care professionals and school leaders should be encouraged to share their COVID-19 vaccination experiences with friends or relatives to build vaccine confidence and trust (44). In addition, in our sample, the students who had not received other vaccines previously were more likely to engage in COVID-19 vaccination behavior, which was not surprising as the adverse reactions to other vaccinations in young people has been repeatedly exaggerated in the news, stoking public doubts about the vaccine's safety, which are an important reason for an individual's hesitation about vaccines (43). Universal vaccination is an important measure to control the epidemic, especially as high vaccination coverage among younger adults could be key to reaching adequate herd immunity. Strategies are required to reach individuals who distrust information from their government and health officials with accurate information concerning risks and beliefs about vaccine immunity. Future studies may benefit from qualitative methods to identify the factors that contribute to the perceived fears of vaccines, which likely include perceptions of the risk of side effect and the effectiveness against illness and associated benefits.

Similarly, our results also showed that students who consider personal protection behaviors as a substitute of vaccination in the prevention of COVID-19 were more likely to hesitate and reject vaccination, which reflected the lack of medical knowledge about COVID-19 vaccine among health care students. Some studies showed that this might be because of the misinformation dissemination within some media (36, 45). This requires the government to crack down disinformation and misinformation, and provide the public with the most authoritative information in a timely manner (45). Thus, developing an educational framework for governments and health care providers to inform the public about the risks of delaying or refusing vaccination is critical to mitigate the harmful effects of the COVID-19 pandemic (46). Meanwhile, to improve COVID-19 vaccination behavior among health care students, schools need to conduct more educational and social campaigns describing the importance of vaccination.


Strength and Limitation

To our knowledge, there was limited research regarding health care students' actual acceptance of COVID-19 vaccination. This study provides information on the impact of the COVID-19 pandemic on acceptance of vaccination among this young group, and identify factors associated with acceptance of COVID-19 vaccination.

There are limitations to this study. First, due to the selection method, the sample cannot be considered as representative of areas other than Gansu province. Moreover, the voluntary effect, i.e., participants' self-selection, does not allow us to consider the prevalence of vaccine acceptance generalizable to the health care student population. Despite these limitations, these findings are not inconsistent with the findings from previous studies about health care students' vaccine hesitancy. In the future, we need to select a large sample data to analyze whether there are differences in students' willingness to vaccinate in different areas. Second, despite our study recruiting an adequate number of students, the study focused on the working setting, and thus years of participants studying in university were not collected. In addition, this paper did not compare the intention of vaccination during or after the pandemic, and future study should compare this difference in detail.




CONCLUSIONS

In the present survey, the majority of students already received the COVID-19 vaccine. However, those who hesitated or rejected the vaccine were still worrying. Vaccine safety and effectiveness issues continue to be a major factor affecting students' acceptance. The negative attitudes and beliefs about vaccinations toward COVID-19 were highly correlated with vaccination hesitancy or rejection. It is important to design an evidence-based strategy to promote the uptake of vaccination for health care students. Additionally, effectiveness and the safety of the vaccine will be important when rolling out the COVID-19 vaccine. Future studies are needed to explore reasons of COVID-19 vaccination acceptance, and to examine the effectiveness of promotion strategies.
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Attitudes and beliefs Overall respondents
(N =631), n (%)

The severity of COVID-19

Generally serious 152 (24.09) 102 (20.77)
Very serious 479 75.91) 389 (79.23)
COVID-19 vaccine is one of the best protection measures

No 261 (41.36) 173(35.29)
Yes 370 (58.64) 318 (64.77)
Having a responsibilty o be vaccinated to protect others

No 105 (16.64) 47 (9.57)
Yes 526 (83.36) 444 (90.43)
Expectation to return to normal outdoor travel and activities.

No 21(3.39) 8(1.63)
Yes 610 (96.67) 483 (98.37)
Trust in the effectiveness of COVID-19 vaccine

Little trust 62(9.83) 25(5.09)
Great trust 569 (90.17) 466 (94.91)
Thinking vaccination is a way to ensure one's safety

No 409 (64.82) 318(64.77)
Yes 202 (35.18) 173 (35.23)
Complying with health ministry recommendations

No 258 (40.89) 217 (44.20)
Yes 373 (59.11) 274 (55.80)
Concerns about side effects of vaccines

No 261 (41.36) 234 (47.66)
Yes 370 (58.64) 257 (52.34)
Concerns about the ineffectiveness of vaccines

No 578/(91.60) 465 (94.70)
Yes 53 (8.40) 26(5.30)
Considering the personal protection behaviors as a substitute of vaccination in the prevention of COVID-19.
No 563 (89.22) 475(96.74)
Yes 68(10.78) 16(3.26)
Absence of confirmed cases locally

No 609 (96.51) 482 (98.17)
Yes 22(3.49) 9(189
Presence of contraindications for COVID-19 vaccination

No 614 (97.31) 486 (98.98)
Yes 17 (2.69) 5(1.02)

Actual vaccination®
(N = 491), n (%)

Non-vaccinated®
(N =140), n (%)

50 (35.71)

90 (64.29)

83 (62.86)
52(37.14)

58 (41.43)
82 (58.57)

13(9.29)
127 (00.71)

37 (26.49)
108 (73.57)

91(65.00)
49 (35.00)

41(29.29)
99 (70.71)

27 (19.29)
113(80.71)

113 (80.71)
27 (19.29)

83 (62.86)
52(37.14)

127 (00.71)
13(9.29)

128(91.43)
12(857)

X2

13.30

34.27

79.70

55.98

0.00

10.02

36.16

27.14

35.93

<0.01

<0.01

<0.01

<0.01*

<0.01

1.00

<0.01

<0.01

<0.01

<0.01

<0.01"

<0.01*

#Actual vaccination = willing and have completed vaccination; ®non-vaccinated = vaccine hesitation-+vaccine resistance; Generally serious = COVID-19 is of low risk and is not a
threatening disease; Very serious = COVID-19 s very risky and life-threatening.

#p-value for Fisher's exact test.
Bold values show significant differences.
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Factors

Age group (222)

Educational level (undergraduate or graduate student)
Acceptance of other vaccines previously (no)

The severity of COVID-19 (very serious)

COVID-19 vaccine is one of the best protection measures (yes)
Having a responsibility to be vaccinated to protect others (yes)
To return to nomal outdoor travel and activities (yes)

Trust in the effectiveness of COVID-19 vaccine (yes)

To comply with health ministry recommendation (yes)
Concerns about the ineffectiveness of vaccines (no)

Concerns about side effects of vaccines (yes)

Consider the personal protection behaviors as a substitute of vaccination in the prevention of COVID-19 (yes)
There are no confirmed cases locally (yes)

They have contraindications for COVID-19 vaccination (yes)

-0.24
-0.22
053
057
052
1.01
0.83
1.08
-037
0.63
-120
-184
-0.89
-092

SE

0.25
0.26
0.24
0.26
0.25
0.33
0.57
0.39
0.25
0.39
0.27
0.46
0.61
0.61

Wals.

0.90
0.74

4.83

5.00
4.28
9.56
215
7.7

224
2.63
19.46
15.99
2.09
229

P

0.35
0.39
0.04
0.03
0.04
<0.01
0.14
<0.01
013
0.11

<0.01
<0.01
0.15
0.13

OR (95%Cl)

0.79(0.48, 1.29)
0.80(0.48, 1.38)
1.70 (1,07, 2.93)
1.77 (1.07. 2.93)
1.68(1.03, 2.76)
2.75(1.45,5.28)
230(0.76,7.27)
2.94(1.87,6.29)
069(0.43, 1.12)
1.87 (0.88, 3.99)
0.30(0.18, 0.51)
0.16(0.06, 0.39)
0.41(0.12, 137)
0.40(0.12, 1.31)

Dependent variable assignment, unvaccinated =0, actual vaccinated =1; OR, odds ratio; Cl, confidence interval; P<0.05 was considered to indicate significance; Bold values show

significant differences.
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Characteristics

Gender
Female

Male

Age group

<22

222

Profession

Clinical medicine

Nursing

Pharmacy

Medical technician

Others

Educational level

Junior college student

Undergraciuate or graduate student
The geographical location of the school
Gansu Province

Other Provinces

Ciinical practice

No

Yes

Volunteered to COVID-19

No

Yes

Recelved training on COVID-19 prevention
No

Yes

Acceptance of other vaccines

No

Yes

Information about the COVID-19 vaccine
Television or journals

Internet

Advise from others

Presence of any disease

No

Yes

Overall respondents
(N = 631), n (%)

508 (79.71)
128 (20.29)

386 (61.17)
245 (38.83)

75 (11.89)
218 (34.55)
99(15.69)
78 (12.36)
161 (25.62)

318 (50.40)
313 (49.60)

575 (91.13)
56 (8.87)

272 (43.11)
359 (66.89)

451 (71.47)
180 (28.59)
1.31
157 (24.88)
474(75.12)

387 (61.39)
244 (38.67)

179 (28.37)
386 (61.17)
66 (10.46)

622 (98.57)
9(1.43)

Actual vaccination®
(N = 491), n (%)

390 (81.26)
92 (18.74)

311(63.34)
180 (36.66)

56 (11.41)
170 (34.62)
81 (16.50)
70 (14.26)
114 (23.22)

258 (52.55)
233 (47.45)

450 (93.48)
32(6.52)

216 (43.99)
275 (56.01)

353 (71.89)
138 (28.11)
027
117 (23.83)
374 (76.17)

315 (64.15)
176 (35.85)

144 (29.33)
297 (60.49)
50(10.18)

485 (98.78)
6(1.22)

Non-vaccinated®
N =140),n (%)

104 (74.29)
36 (25.71)

75 (53.57)
65 (46.43)

19 (18.57)
48(34.29)
18 (12.86)
8(5.71)
47 (33.57)

60 (42.86)
80 (57.14)

116 (82.86)
24(17.14)

56 (40.00)
84 (60.00)

98 (70.00)
42 (30.00)

40 (7.14)
100 (71.43)

72(61.43)
68 (48.57)

35 (25.00)
89 (63.57)
16 (11.43)

137 (97.86)
3(2.14)

X2

3.28

438

216

4.09

2.16

071

0.19

744

1.05

0.08

0.04

0.12

0.04

0.12

0.44

0.67

0.01

0.60

0.42%

8Actual vaccination = willing and have completed vaccination; ®Non-vaccinated = vaccine hesitation-+vaccine resistance; Other vaccines = influenza vaccine, hepatitis B vaccine, and
HPV vaccine; Presence of any disease (meaning students thought they had any diseases that might affect vaccination) = epilepsy, history of severe anaphylactic shock, and congenital

heart disease.
#p-value for Fisher's exact test.
Bold values show significant differences.
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